Sol-gel bioactive glasses support both osteoblast and osteoclast formation from human bone marrow cells.
We have examined the ability of bioactive sol-gel glass ceramics to support both osteoblast and osteoclast differentiation from human bone marrow cells (HBMC). Nucleated cells from human bone marrow were cultured on tissue culture plastic and on two sol-gel coatings: A2 glass-ceramic containing 54 mol % CaO/40 mol % SiO(2) and S2 glass-ceramic containing 16 mol % CaO/80 mol % SiO(2). Osteoblast differentiation was followed by measuring alkaline phosphatase (ALP) activity, mRNA levels for ALP, osteopontin, RANK ligand (RANKL), and immunofluorescent co-localization of ALP and RANKL. Osteoclasts were identified by morphology and positive staining for tartrate-resistant acid phosphatase (TRAP). ALP activity and mRNA levels were similar for cells on A2 coatings and on tissue culture plastic, but mRNA levels of osteopontin and RANKL were tenfold higher on A2 than on plastic. Cultures on A2 coatings also contained multinucleated osteoclasts staining positively for TRAP. In contrast, cells cultured on S2 coatings had the characteristics of more differentiated osteoblasts as measured by higher ALP expression. However, the levels of osteopontin and RANKL mRNA on S2 glass were lower than on A2 glass and there were fewer, weakly staining TRAP-positive multinucleate cells. Thus, sol-gel glass-ceramic materials differing in CaO/SiO(2) ratios can produce markedly different effects on the osteoblast and osteoclast differentiation from HBMC.